Influence of gastric inhibitory polypeptide (GIP) and glucose on the regulation of glucagon secretion by pancreatic alpha cells.
The effects of glucose and GIP on glucagon secretion were studied in perifused microdissected murine pancreatic islets. Glucagon levels were determined in effluent samples collected at 1-min intervals by radioimmunoassay using the glucagon-specific antibody, 30 K. There was no significant difference in the total amount (7740 +/- 212 pg vs 8630 +/- 36 pg, n = 10) of glucagon secreted over a 20 min period when the glucose concentration was alternately shifted between 5.5 mM and 11.1 mM, respectively. However, 22.2 mM glucose profoundly suppressed glucagon secretion. The suppressive effect of high glucose on glucagon release was partially, yet significantly, reversed by the presence of GIP, as glucagon secretion increased from a non-detectable level at 22.2 mM glucose alone to 10,175 +/- 145 pg, n = 10 (P less than 0.01). The glucagonotropic effect of GIP was dose-dependent in the range of 2 x 10(-9) - 2 x 10(-7) M, at 11.1 mM glucose. Our data show that GIP is able to substantially reverse the suppressive effect of a high glucose load on glucagon secretion.